The leaves and inflorescences of five species of Tagetes, family Asteraceae, were collected from different locations in Mérida state, Venezuela, and their essential oils analyzed by GC and GC/MS. Several differences were observed in the composition of these oils, mainly regarding the major components, which for T. caracasana were trans-ocimenone (64.3%) and cis-tagetone (13.7%), and for T. erecta, piperitone (35.9%) and terpinolene (22.2%). High amounts of trans-anethole (87.5%) and estragole (10.7%) were observed in T. filifolia, while T. subulata essential oil contained terpinolene (26.0%), piperitenone (13.1%) and limonene (10.8%). For T. patula, two different oil samples were analyzed, leaves (TPL) and inflorescences (TPI). The TPL oil showed terpinolene (20.9%) and piperitenone (14.0%) as main components, while the TPI sample was composed mainly of β-caryophyllene (23.7%), terpinolene (15.6%) and cis-β-ocimene (15.5%).
Asteraceae is the largest family of vascular plants with more than 23,000 species [1, 2] . The Tagetes genus, which belongs to this large family, is native to Mexico and Central America, but is now spread worldwide. Some species, such as T. erecta, T. patula and T. tenuifolia are cultivated as ornamental plants, while T. minuta can also be found in the wild [3] . Many of these are traditionally exploited for human use as beverages [4] and condiments [5] . In traditional medicine, Tagetes species have been used for their diuretic, antispasmodic anti-inflammatory, anti-hemorrhagic, diaphoretic, anthelmintic and carminative properties [6] . Furthermore, antioxidant, antiviral and insecticidal activities have also been reported [7] [8] [9] [10] . Recently, this genus has been the subject of renewed interest in most developed countries as a source of numerous multifunctional secondary metabolites, which have found application as natural substances instead of chemical synthetic compounds [11] . Terpenoids, flavonoids, thiophenes, polythiophenes and pyrethroids are among the components reported for different Tagetes species [12] . On the other hand, the essential oil composition has also been studied reporting a variety of mono and sesquiterpenes such as limonene, ocimene, tagetone, terpinolene, carvacrol, carvone, β-caryophyllene, germacrene D and γ-elemene [13, 14] . The purpose of the present study was to investigate and compare the chemical composition of the essential oil of five Tagetes species collected in the Venezuelan Andes.
Essential oils from fresh leaves of TC (2.8 mL, 0.24%, w/v), TE (1.0 mL, 0.05%, w/v), TF (2.5 mL, 0.26%, w/v), TS (1.0 mL, 0.08%, w/v), TPL (2.5 mL, 0.09%, w/v) and TPI (0.5 mL, 0.09%, w/v) were analysed by GC and GC/MS techniques. A list of identified components, along with their percentages of the total oil is given in Table 1 . Several differences might be observed in the composition of the essential oils analyzed. TC showed transocimenone (64.3%) and cis-tagetone (13.7%) as main components. For TE, piperitone (35.9%) and terpinolene (22.2%) were observed in major proportions, while TF is mainly composed of transanethole (87.5%) and estragole (10.7%). TPL, TPI and TS showed terpinolene (20.9% TPL; 15.6% TPI; 26.0% TS) and piperitone 
tagetoneand tagetenone [12, 19] . T. patula showed piperitone, trans-β-ocimene, terpinolene and β-caryophyllene [20, 21] . However, another investigation revealed that the root oil of the same species was mainly composed of terthiophene and other sulfur-thiophene structures [22] .On the other hand, the essential oil from flowers of T. erecta was composed of β-caryophyllene, limonene, methyleugenol, (E)-ocimene, piperetone, piperitenone and terpinolene [21, 23] . T. pusilla from Venezuela showed the presence of only trans-anethole and 4-allylanisole [14] , while the oil of the same species collected from Bolivia showed transanethole and α-pinene as the only two components observed [24] . T. terniflora from Argentina yielded cis-tagetone and cis-ocimene, while T. laxa from the same location contained trans-tagetenone, cis-tagetenone, cis-β-ocimene and trans-β-ocimene [25] . Fresh leaves (TPL: 2800g; TPI: 560 g; TC: 1180 g; TS: 1255 g, TE 2152 g; TF: 950 g) were cut into small pieces and subjected to hydrodistillation for 4 h, using a Clevenger-type apparatus. The oils were dried over anhydrous sodium sulfate and stored at 4ºC for further analysis.
Experimental
Gas chromatography (GC) and gas chromatography-mass spectrometry (GC-MS): The experimental conditions for GC and GC-MS analyses were quite similar to those reported earlier [14] . Retention indices were calculated relative to C 8 -C 24 n-alkanes, and compared with values reported in the literature [15, 16] . Identification of the oil components was based on the Wiley MS Data Library (6th ed.), followed by comparisons of MS data with published literature [15] .
